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(54) INFORMATION TRANSMITTER AND PRINTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the size and cost 
of an apparatus by minimizing the number of signal lines 
connecting between a movable body, e.g. a carriage, and 
a fixed body, e.g. a control section. 
SOLUTION: The number of signal lines between a 
carriage 4 and a control section 12 is decreased 
significantly by transmitting various information of a 
head 21 and an ink cartridge 22 carried on a movable 
carriage 4 to a control section 1 2 secured to a printer 
body 1 through serial data transfer. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** s hows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] The data transmission unit which is a data transmission unit between a movable 
body and a fixed body, and is characterized by transmitting the various information on a 
movable body to a fixed body by serial data transfer. 

[Claim 2] Printer equipment characterized by transmitting the various information on an 
ink jet head and an ink cartridge carried in the carriage which carries out movable in the 
printer equipment which scans the carriage which carried two or more ink jet heads and 
ink cartridges, and is printed in a record form to the control section fixed to the body by the 
serial data transfer. 

[Claim 3] Printer equipment according to claim 2 which assigns the various information on 
an ink jet head and an ink cartridge carried in the above-mentioned carriage to one serial 
data signal, and is transmitted. 

[Claim 4] The various information on an ink jet head and an ink cartridge carried in the 
above-mentioned carriage is printer equipment including ink residue detection 
information, ink cartridge existence information, and head existence information according 
to claim 1 or 2. 

[Claim 5] Printer equipment according to claim 2, 3, or 4 which performs the 
above-mentioned serial data transfer by optical communication. 
[Claim 6] Printer equipment according to claim 2, 3, or 4 which performs the 
above-mentioned serial data transfer by radiocommunication. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention saves labor the data-information signal line 
between migration bodies, such as carriage which processes the print data from the data 
transmission unit and host equipment between a movable body and a fixed body, and is 
printed on the detail paper and which carries out printer equipment, especially scan 
migration, and the fixed control system, and relates to the miniaturization of the 
improvement in dependability, and equipment, and reduction-ization of cost. 
[0002] 
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[Description of the Prior Art] For example, the ink jet head which has fixed distance 
partition **** eclipse ************ from the record form with which ink jet printer 
equipment is conveyed As ink is injected directly from (it is hereafter called a head), it 
prints in a record form and it is shown in the perspective view of drawing 8 The carriage 4 
which can slide on the guide shafts 2 and 3 of the body 1 of a printer freely is formed, and 
the head section 5 in which the head, the ink cartridge, and each detector of a yellow Y, 
Magenta M, Cyanogen C, and Black BK were held is carried in this carriage 4. For the 
conveyance path of the record form 6, it has the platen roller 10 connected with the form 
guide 7 to which it shows the record form 6, the actuation gear 8 attached in the 
vertical-scanning motor which conveys the record form 6, and the actuation gear 8 through 
the roller gear 9. The record form 6 is inserted between a platen roller 10 and the sprocket 
roller 11, and is conveyed in the direction of graphic display B. Platen knob 10a is 
connected with the platen roller 10, and a user rotates by hand if needed and can convey 
the record form 6 now. 

[0003] As a horizontal-scanning motor shows to an arrow head A, it is moved to right and 
left, and carriage 4 injects an ink droplet from the head section 5, and prints it by one line 
in the record form 6. Then, after carrying out specified quantity conveyance of the record 
form 6 by the vertical-scanning motor, carriage 4 is moved similarly and ink is injected 
from the head section 5. This actuation is repeated and an alphabetic character and an 
image are formed in the record form 6. 

[0004] In the control section 12 which controls actuation of this printer equipment The 
arithmetic unit 14 connected to host equipment 13 as shown in the block diagram of 
drawing 9 , Horizontal-scanning Motor Driver 18 and vertical* scanning Motor Driver 19 
which drive the horizontal-scanning motor 15 of the body 1 of a printer, the 
vertical- scanning motor 16, and the head maintenance device motor 17, respectively, and 
head maintenance device Motor Driver 20, The head driver 24 which drives the head 
section 5 which is carried in carriage 4 and has Heads 21a-21d, the ink cartridges 22a*22d, 
and each detector 23 of a yellow Y, Magenta M, Cyanogen C, and Black BK, It has the 
memory 26 used for control of the detection buffer 25 and arithmetic unit 14 which receive 
the various detecting signals from carriage 4 and the head section 5, such as ROM and 
RAM. The head maintenance device motor 17 raises the dependability of the head section 5, 
is a device for always maintaining a quality of printed character, and is used as a driving 
source of the cap for mainly preventing an ink suction pump, a cleaning wiper, and a head 
side from desiccation etc. 

[0005] As for carriage 4, in this printer equipment, it is common for it to be necessary to 
perform printing actuation, moving to a scanning direction, to connect between a control 
section 14 and carriage 4 by the cable of flexibility, and to deliver and receive a signal. If 
the number of lines of this cable increases, the width of face of a cable needs to become 
large and needs to make it the smallest possible number of cables from a miniaturization, 
cost, etc. When a yellow Y, Magenta M, Cyanogen C, and Heads 21a 21d and the ink 
cartridges 22a-22d of four colors of Black BK are carried in carriage 4 As shown in the 
connection diagram of the detection buffer 25 of drawing 10 , and the signal line between 
carriage 4 It is needed for every color 12 the ink existence information 27a-27d, the ink 
cartridge existence information 28a-28d, and a head existence information [ 29a-29d ] 
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signal lines and the-14 sum total of the current supply lines 30 and 31. Thus, the signal 
lines between carriage 4 and a control section 12 increase in number as printer equipment 
colorizes and the number of heads and an informational class increase, and it has become 
the miniaturization of equipment, and the cause of cost lifting. 

[0006] While this invention improves this demerit, lessening the number of lines of the 
signal line which connects between a movable body like carriage, and a fixed body like a 
control section as much as possible and planning a miniaturization and cost reduction of 
equipment, it aims at offering the printer equipment which used the data transmission 
unit and it which can transmit information, without increasing a signal line even if 
information increases. 
[0007] 

[Means for Solving the Problem] The data transmission unit concerning this invention is a 
data transmission unit between a movable body and a fixed body, and is characterized by 
transmitting the various information on a movable body to a fixed body by serial data 
transfer. 

[0008] The printer equipment concerning this invention is characterized by transmitting 
the various information on an ink jet head and an ink cartridge carried in the carriage 
which carries out movable to the control section fixed to the body by the serial data 
transfer in the printer equipment which scans the carriage which carried two or more ink 
jet heads and ink cartridges, and is printed in a record form. 

[0009] It is good to assign the various information on an ink jet head and an ink cartridge 
carried in the above-mentioned carriage to one serial data signal, and to transmit. 
[00 10] Moreover, it is good for the various information on an ink jet head and an ink 
cartridge carried in carriage to include ink residue detection information, ink cartridge 
existence information, and head existence information. 

[00 ll] Furthermore, it is desirable to perform the above -mentioned serial data transfer by 

optical communication, or to perform it by radiocommunication. 

[0012] 

[Embodiment of the Invention] On the carriage of the printer equipment of this invention, 
it has the head of four colors of a yellow Y, Magenta M, Cyanogen C, and Black BK, and the 
ink cartridge of four colors. In order to transmit the various information on this head and 
an ink cartridge to a control section, it has the serial data transmitting component for ink 
residue detection information (henceforth an ink residue transmitting component), a serial 
data transmitting component for ink cartridge existence information (henceforth a 
cartridge existence transmitting component), and a serial data transmitting component for 
head existence information (henceforth a head existence transmitting component). In a 
control section, it has the serial data receiving component for ink residue detection 
information (henceforth an ink residue receiving component) connected to the arithmetic 
unit, a serial data receiving component for ink cartridge existence information (henceforth 
a cartridge existence receiving component), and a serial data receiving component for head 
existence information (henceforth a head existence receiving component). The serial data 
line for ink residue detection signal transduction in the ink residue transmitting 
component of carriage, and the ink residue receiving component of a control section It 
connects by (it is hereafter called the ink residue data line). The serial data line for ink 
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cartridge existence information in a cartridge existence transmitting component and a 
cartridge existence receiving component It connects by (it is hereafter called the cartridge 
existence data line), and the head existence transmitting component and the head 
existence receiving component are connected by the serial data line for head existence 
information (henceforth the head existence data line). 

[0013] The serial data signal of the ink residue detection information transmitted from an 
ink residue transmitting component, a cartridge existence transmitting component, and a 
head existence transmitting component, cartridge existence information, and head 
existence information is constituted on both sides of 1 byte (8 bits) of data between the top 
start bit ST and the last stop bit SP, respectively, a 8-bit data bit - every 2 bits " 4 
dividing [ for example, ] for constructing, the serial data signal of ink residue detection 
information assigns the ink residue information on Black BK for 1 bit and 2 bits, assigns a 
triplet and 4 bits to the ink residue information on Cyanogen C, assigns 5 bits and 6 bits to 
the ink residue information on Magenta M, and assigns 7 bits and 8 bits to the ink residue 
information on Yellow Y. Cartridge existence information and head existence information 
are assigned similarly. 

[0014] By carrying out the serial data transfer of the serial data signal which assigned this 
ink residue detection information, cartridge existence information, and head existence 
information from carriage at a control section, respectively, the information on the 
condition of each ink residue, the existence of an ink cartridge, and the existence of a head 
can be transmitted to a control section from carriage. Thus, by transmitting the serial data 
signal which assigned ink residue detection information, cartridge existence information, 
and head existence information from carriage to a control section, the signal line between 
carriage and a control section can be made into three, the ink residue data line, the 
cartridge existence data line, and the head existence data line, and the number of lines of a 
signal line can be decreased substantially. 
[0015] 

[Example] Drawing 1 is the block diagram showing connection of the control section of the 
printer equipment of one example of this invention and the signal line between carriage. 
The serial data transmitting component for ink residue detection information connected to 
each the heads 21a-21d of four colors of a yellow Y, Magenta M, Cyanogen C, and Black BK, 
and ink cartridges [ 22a-22d ] detector 23 at the carriage 4 of the body 1 of a printer as 
shown in drawing (hereafter) it is called an ink residue transmitting component - it has 
32a, serial data transmitting component (henceforth cartridge existence transmitting 
component) 32b for ink cartridge existence information, and serial data transmitting 
component (henceforth head existence transmitting component) 32c for head existence 
information. In a control section 12, it has serial data receiving component (henceforth ink 
residue receiving component) 33a for ink residue detection information connected to the 
arithmetic unit 14, serial data receiving component (henceforth cartridge existence 
receiving component) 33b for ink cartridge existence information, and serial data receiving 
component (henceforth head existence receiving component) 33c for head existence 
information. Ink residue transmitting component 32a of carriage 4 and ink residue 
receiving component 33a of a control section 12 The serial data line for ink residue 
detection signal transduction It connects by 34a. Cartridge existence transmitting 
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component 32b and cartridge existence receiving component 33b The serial data line for 
ink cartridge existence information (It is hereafter called the ink residue data line) (It is 
hereafter called the cartridge existence data line) It connects by 34b and head existence 
transmitting component 32c and head existence receiving component 33c are connected by 
serial data line (henceforth the head existence data line) 34c for head existence 
information. 

[0016] As shown in the timing diagram of drawing 2 , the serial data signals 35a, 35b, and 
35c of the ink residue detection information transmitted from ink residue transmitting 
component 32a, cartridge existence transmitting component 32b, and head existence 
transmitting component 32c, cartridge existence information, and head existence 
information consist of a general data configuration, and are constituted on both sides of 1 
byte (8 bits) of data between the top start bit ST and the last stop bit SP. a 8-bit data bit is 
shown in information allocation drawing of drawing 3 - as - every 2 bits — 4 - dividing 
[ for example, ] for constructing, serial data signal 35a of ink residue detection information 
assigns the ink residue information on Black BK for 1 bit and 2 bits, assigns a triplet and 4 
bits to the ink residue information on Cyanogen C, assigns 5 bits and 6 bits to the ink 
residue information on Magenta M, and assigns 7 bits and 8 bits to the ink residue 
information on Yellow Y. And when each bit is "0", it supposes that he has no data, it is 
made into those with data at the time of "1", and when 2-bit conditions are "0, 0", it assigns 
ink and information, and in the case of "0, 1", it assigns ink near and information, in the 
case of "1, 1", the amount of ink assigns the condition of having consumed 1/2, and, in the 
case of "1, 1", it assigns an ink full condition. Cartridge existence information and head 
existence information are assigned similarly. 

[0017] This ink residue detection information and cartridge existence information And 
head existence information It lets ink residue transmitting component 32a, cartridge 
existence transmitting component 32b, and head existence transmitting component 32c to 
ink residue data-line 34a, cartridge existence data-line 34b, and head existence data-line 
34c pass for the assigned serial data signals 35a, 35b, and 35c. By transmitting to ink 
residue receiving component 33a of a control section 12, cartridge existence receiving 
component 33b, and head existence receiving component 33c, respectively The information 
on the condition of each ink residue, the existence of an ink cartridge, and the existence of 
a head can be transmitted to the arithmetic unit 14 of a control section 12 from carriage 4. 
An arithmetic unit 14 processes the information on each bit of the sent serial data signals 
35a, 35b, and 35c, and detects the condition of carriage 4. 

[0018] Thus, by transmitting the serial data signals 35a, 35b, and 35c which assigned ink 
residue detection information, cartridge existence information, and head existence 
information from carriage 4 to a control section 12 The signal line between the current 
supply line 30, and carriage 4 other than 31 and a control section 12 can be made into three, 
ink residue data-line 34a, cartridge existence data-line 34b, and head existence data-line 
34c, and the number of lines of the signal line needed 12 can be decreased substantially 
conventionally. Moreover, the number of lines of a signal line does not need to increase 
[ carry out / even if it carries out and amount of information increases / the increase of a 
number, or / of the head carried in carriage 4 / a serial data transfer ], and the 
miniaturization of equipment can be attained while being able to increase information, 
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without making the cost of cables, such as FPC, etc. raise. 

[0019] Although the above-mentioned example explained the case where three signal lines, 
ink residue data-line 34a, cartridge existence data-line 34b, and head existence data-line 
34c, were prepared between carriage 4 and a control section 12, as shown in drawing 4 , it 
may be made to carry out the serial data transfer of 3 bytes of serial data signal 36 
constituted on both sides of 1 byte (8 bits) of data between the top start bit ST and the last 
stop bit SP at the time of one signal transduction. In this case, the 1st byte of the beginning 
can connect the serial data transmitting component 32 and the serial data receiving 
component 33 by one serial data line 34 that what is necessary is to form one serial data 
transmitting component 32 in carriage 4, and just to form one serial data receiving 
component 33 in a control section 12 by Lycium chinense which assigns to ink cartridge 
existence information the amount information of ink, and the 2nd byte, assigns to head 
existence information the 3rd byte, and is set as shown in drawing 5 . Therefore, the signal 
line between carriage 4 and a control section 12 can be made into the minimum number. 
[0020] Moreover, although the above-mentioned example explained the case where 
between control sections 12 was connected with carriage 4 by cables, such as FPC, as 
shown in drawing 6 , a light emitting device 37 may be formed in carriage 4, a photo 
detector 38 may be formed in a control section 12, and the serial data transfer between 
carriage 4 and a control section 12 may be performed by the optical communication by light 
39. Thus, even if carriage 4 moves to right and left by performing the serial data transfer 
between carriage 4 and a control section 12 by optical communication, while light is not 
intercepted, being stabilized and being able to deliver and receive data, it is not necessary 
to prepare the signal line by the cable between carriage 4 and a control section 12. 
Moreover, the effect of the electric wave generated from a device to the signal transduction 
between carriage 4 and a control section 12 can be ended to a receptacle, and information 
can be transmitted to accuracy. 

[0021] Moreover, as shown in drawing 7 , a radio transmitter 40 may be formed in carriage 
4, a radio set 41 may be formed in a control section 12, and the serial data transfer between 
carriage 4 and a control section 12 may be performed by radiocommunication. It is not 
necessary to prepare the signal line by the cable between carriage 4 and a control section 
12 also in this case, and even if an obstruction is between the antennas of transmission and 
reception, it is not necessary to receive effect in data transfer. 

[0022] Although the above-mentioned example explained the carriage 4 of printer 
equipment, and the signal transduction between control sections 12, it is applicable also 
like the signal transduction between movable bodies other than carriage 4, and a fixed 
body like the control section which controls actuation of the movable body. 
[0023] 

[Effect of the Invention] It can reduce cost while it can reduce substantially the signal line 
between a movable body and a fixed body and attains the miniaturization of equipment, 
since it was made for this invention to transmit the various information on a movable body 
to a fixed body by serial data transfer as explained above. 

[0024] Moreover, by transmitting the various information on an ink jet head and an ink 
cartridge carried in the carriage in which printer equipment carries out movable to the 
control section fixed to the body by the serial data transfer, the signal line between 
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carriage and a control section can be reduced substantially, and while attaining the 
miniaturization of printer equipment, cost can be reduced. 

[0025] furthermore, making the signal line between carriage and a control section into the 
minimum number cuts by assigning the various information on an ink jet head and an ink 
cartridge carried in carriage to one serial data signal, and transmitting. 
[0026] Moreover, by including ink residue detection information, ink cartridge existence 
information, and head existence information, the various information on an ink jet head 
and an ink cartridge carried in carriage can transmit information, such as an ink jet head, 
to a control section at accuracy, and can perform stable printing actuation. 
[0027] Furthermore, even if carriage moves to right and left by performing a serial data 
transfer by optical communication, while light is not intercepted, being stabilized and 
being able to deliver and receive information, it is not necessary to prepare the signal line 
by the cable between carriage and a control section. Moreover, the effect of the electric 
wave generated from a device to the signal transduction between carriage and a control 
section can be ended to a receptacle, and information can be transmitted to accuracy. 
[0028] Moreover, while not preparing the signal line by the cable between carriage and a 
control section by performing the serial data transfer between carriage and a control 
section by radiocommunication, even if an obstruction is between the antennas of 
transmission and reception, it is not necessary to receive effect in informational transfer. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is the block diagram showing connection of the control section of the printer 
equipment of the example of this invention and the signal line between carriage. 
[Drawing 2] It is the timing diagram which shows a serial data signal. 
[Drawing 3] It is information allocation drawing of a serial data signal. 

[Drawing 41 It is the timing diagram which shows the serial data signal of the 2nd example. 
[Drawing 5] It is the block diagram showing connection of the signal line between the 
control section of the 2nd example and carriage. 

[Drawing 6] It is the block diagram showing the control section of the 3rd example, and the 
signal transduction between carriage. 

[Drawing 7] It is the block diagram showing the control section of the 4th example, and the 
signal transduction between carriage. 

[Drawing 8] It is the perspective view showing the configuration of printer equipment. 
[Drawing 91 It is the block diagram showing the configuration of the actuation control 
section of printer equipment. 

[Drawing 10] It is the block diagram showing connection of the signal line between the 
control section of the conventional example and carriage. 
[Description of Notations] 

The body of l; printer, 4; carriage, 12; control section, 14; arithmetic unit, 21; head, 22; ink 
cartridge, 23; detector, 32; serial data transmitting component, 33; serial data receiving 
component, 34; serial data line, 35; serial data signal, 36; serial data signal. 
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SE«fcsnfc>c v-^aa^tbtt^fflcov-y 

- bv •yvftmmmmvi/v r^-y-smuT- 
t> h y y v^Msmni^iv^) sy^y k**s 

-by yS*#lSfi«*^tt>r y ^*M1f «R 

•SdiiF-li^i' K=frM*#fflcov-y T/vt 2 -^^ (fit 

[0013] 4 >-ymmmmmi-t%- b y 7^*1 
&mffim t •*>- b y y vtrmmm&v^ y H*r*sw#© » 



v-y T/u^-^W-g-fl-tix-eixifeSS©^^— h f"y h S 
T t Mc&tDX b y :/t' y b S P <T>mc lA>f h (8 t' y 
h) ©x — ^Sr^TPfiKLTV^o 8t"j/hOf-^ 
t'y H±, 2 t'y Nfe}C4*a^.iC^»t, 0i|;tfi-Y 
I«HHi«©-/'y7^-^(t*tt 1 f y h i 2 t'y h 
£:/y yy BKO^>y^l:tt$B£#]«?S-(\ 3 tf y h 
£ 4 fy hSrVTVCW-f >-^«»tff*lJ:«!?a'C, 5 
t'y hi 6 f y HSr-r-tfV^MW-O'^gififfifW-W?) 
St, 7 t'y hi 8 t'y hH"-Y©^^»M 

«t*9ST5. h y y vtimmn t^y mmm 
m h mmiz. vxm <o a x x& < . 
[ooi4] rw^y^aifttiifsi^-hyyv't 

\%%**^ y y ^b^m^tnt'iv^u t^-v 

>-y«*^mtf*i*- h y yinrMttimAV 
~~ y K#*HMB«r«l •) S Tfc >- y T^'-^m^^m 

m^mm-r s itia!), * y y V s t w^p^^t •§- 

[0 0 15] 

[^js^j] mi f±ro^^<D— ms^iiw^y v^iggco 

f&Jffli^ t y y ^W©m-g-i»©SSRSr*i-^' By?B 

4tC(4-Y in— Y, -7-tf>-^M, y7yC, ^7^B 
KC0 4feC0^y K2 1a~2 1dH y^A- H y y v 5 
2 2 a~2 2 d cO&l&ltlS 2 3 {C®^$ Jxfc^ >^ SI J: 

^mtf$sfflco->y t^-^^s*^- (kt, ^ry^a 

Hiim^t^p) 32 at, ^y^*-h!i ^y'ti 

y T^f— *mmm* (ut. ^y b'mmT&mm+t^ 

5 ) 3 2 c Zmi-Zo 1 2 (^{iig^^g 1 4 {C« 

mztitcji/y-mmifetiiffimmcoi/}) r^f-^^mm 

* (UT. 4 y^S!SWtV>5) 33a t, -rv 

y^- h y y v'WM^fflcovy T)^— ^^mm^r 

(CAT, *- hy yv ? #*lSfB^i:^5) 3 3b&tf 
--y K^Mt*ISfflt0->y T/^-^Sff^^ (KT, ^ 
y K^MS«*^ i ^ 5 ) 3 3c Sr*rf 5. ^ -V y y v= 
4 0>fy^aiia3*f3 2 a ^IMfftBl 2CD-T vya 

*S{f*^ 3 3 a tt-r v*»atttbttf#«iffl©^y r 

/^'-^^ (£JIT, ^y^Mf-i'Itl^) 34a 

x*&m.isii, ft— b y yi?w«fas«*-^ 3 2 b t*- h 
y y ^^r«i$«*T- 3 3 b fi-r ^ - h y y ^WMtff 
*ffloyy7/i'f-^S (uit, ^-Fy^v'tftf- 
3 4 bX*mm&ti, -y K***iSflHH^3 
2 c k~-y K^r«IS(B*^3 3 c y K**£tf#ffl<£> 
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•yyT/uf-^i (eat, -y K^r*l•7 ^ -^i^^:v^5) 
3 4c x-mmzhx^^Zo 

[0 0 16] -Y^^a*i*{f*T-3 2 a — by y'y 

itnt-rs^ v^a*^mtf«i*- h y yvmmmR 

Xf^ y K**£tW$gW v- y T^—fm % 35a, 35 
b, 3 5 c(4, m2<D?s( — Mr^l-J; 5t£, — 

^W^^'-^^^b^?), »^^-ht'7 F ST 
tti©^ h y ^tf y V S P O^iC (8 t* y 

h) cDx-*£r^T-*fi£LT^5, 8 fcfy hcD^-y- 
tf y hit. m 3 <Dtt$g#J^ EliC^T J: 5 (C, 2t*7hS 
iC4ffi^{C^lt, W^LttV V-^ai^WtW^Wv-y T/V 
7^-^m-§-3 5 attl Ify hi 2 If j/ h^7^BK 
V>4>?mmm$:m<0 %X. 3fc'y ht4t> 
TVC^^aitfSSl-fiJDST, 5 fy ft 6 tfy 
hSr-^-tf^MO-T >-^^*tS$Ric:#Ji9^-C, 7 fcfy h 
£ 8 f y h^-l'^n-YW-r^^aiiffBicW^a-C 
5, ^Ut*t'^hi5 roj (DtZtey—y-misb U 
ri j <Db%l,*f-?^<9 £ U 2^7^^ 
TO, Oj <D^t4^^VKtf«tC#Jt9 3T, 
TO, lj <0^tt^>-y=T-^V Wf#tC#]t?S 
T, Ti, u w^(4^V^ft/J»5l/2?i#Lfc:^ 

fc*<5ST, ri, ij cvig,-&te4 ^y-m?>-Vim^m 
•9S-c3 0 *-hy^ v?^-Mif m t^y vmmffi « t> ita 

[0 0 17] rcD^^^a*^i±l{f$Si:^- h y y^t 

«-§-3 5a, 3 5 b, 3 5 ^fmm&mm+s 2 

ai*-MJ s/^^^I^^-3 2 bM^y K*4§i£ 
ffKtT-3 2 c-h^^y^mmf—^ms 4ai*-hy 
y -^^-^^3 4 b&U^y KWif-^i3 4 c 
5rilLT^a5 1 2©-{y^aiS«iT-3 3aW- 
K y y-^ifffiS^S 3 bRXf^y KW*ig««^-3 
3 ctC^ix^^mi-Si^^J;?), yv?4/J>fe 

y KW**C0tfff8£ftJ»§(5 1 2©afSil 4\Zfcm-f 
5^HK^5„ Jf^iS*l 4(4iH^nfci/y TflSf— 
*ff*3 5a, 3 5 b, 3 5 c <D& fcT y h WttSRSr&S 
L-T^-Y y 7^40ti^tlit5, 
[0 0 18] rwj; U y^4*»fe-f Vy^41£ 

N y y^#«flMRRtJ«^y Kfiff?rfl 
D^tfev'!)7^f- *fS-§-3 5 a, 3 5 b, 3 5 c £r 

Mtifls 1 2 -r 5 r t k & v , wn«*&?-f f 3 
0, 3 lUft-n** y y v=4 tfrJPSu 2W\<nm%m* 

3 4 b_&tf~-y K**Sx — y"*fc3 4 c <£> 3 #&Cl-3 ~ £ 

i'>t5:t!)5t#5 0 *tUr^4i:ift5 
-y K©»Sr« J ?»UTflH8*!6S#< 4ott ) v'!)7;Vf 
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< N F PC^O-Jr— Zf/VCD^X. b^*TyZf£l£5Zk 

t£ < ffimzm-^-r r. £ #-et 3 £ £ t> dgfievhSMts: 

[0 0 19] ±fmfeflij{4=^ y y v>4 tffl«a51 2W 
fc-f ^a*^-*^ 4 a £#- H y y^ftf-^ 
§34 bM^y K*Mv=-^^3 4 c©3*Olt^i 

i ®<D<m mB.w&f^9m<n* * —wyvsrh is© 

X Vyf^dy hSPWWIll/W h (8 fcfy h) co^— 

io ^^^^T'«^bfc3/^-^' h©->y7;vf-^i§-3 6 
**/VT^—y-mm-rz>£?izi,xh&\<\ Z.<DW, 
myxoid bBte-o-ymmn, 2^4 bsit^ 
>- 9 u - v v y -s^mmm, 3^ h @ y k*mw 

■V y y V s 4 [4 1 flaw V y T/V'v'-^^m*^- 3 2 Srl£ 
«t9«i«Bl 2tw»±lfl©^y 7^f-#$«*^ 3 3 
5r^(t^«S: < , V y TA-ir- ^ itfa*^ 3 2 £ -> y T 
)V-f— $ Sm*^- 33?rl *CD -> y T)\y"f— ^I34t 
^ £*st?#5. LfciiSoT^t y y-^4 iftij^l 
20 35 1 2 ro©te-S*«:*te©#8cfc-*-'5 - t &Xi* Z> a 
[0 0 2 0] Sfc, ±fEHlfcMf4*-Y y yv?4 ifflffligB 

i 2i8]*F p cmotr—zfsi'X'i&m.vtc.m&Kob^xm 

3 7 5rKlt, H!iJ#pa5 1 2{CgJt*-?-3 8^^tt, dr-v y 
y v? 4 £ ft!ijffl)?|5 1 2 fslOV y TASf— 9 teiMSr^t 3 9 

y y v>4 irSiJfpgBl 2 ?$<D -> y T/uf*— ^teiSSrfi 1 * 5 
rifc,fc<9, y y ^4is&*^»ibU'Ct>3t*r3tliJr 
ZtiZZh&m<. ^LXf—^^m^ff^^^b 
30 ^-e#5££t(-, y y v*4 tfflffllgPl 2W»C-^- 

[00 2 1] HI 7 (c^-f-J; o\z y df-v y y^4tC 

MMj£ft«l4 0 SrKtJ-, fW«PSB 1 2 {cfe^gf*^ 4 i ^ 
t&lt, ^-ry y v 5 4 b 1 2K©y!;7;Vf-^te 

?r«^iim T'fT ft o T & t> \ iO»*<)*tyy5? 

4 £ fW Wffl 1 2 W 4r - y /Mc J: 5 fg*» SrK J t * v ^-t? 
40 Mf|W7yftBlC»SW5f 0 tfcf-^S 

[0 0 2 2] ±IE*JSWf±7'y V^3fi«©^^y yi?4 
t^Jffll^ 1 2 W©««eSfco^-C»lW ^-^ y 

yi?AVJ<n-<0~Zffii®)fcb, Z<Dufm®#<DWsfc*fflffl-f 

[0 0 2 3] 
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5? © #® tS « Sr •> y T ;wf- * tSSk \z «t 9 #tt B Jt $ 

So 

[0 0 2 5] ^rtyr^ii^^y^^ 

Kt-r vy-#- h y -yw&mnm* i#© 

*sVT/v7—f>m*lz.W V^xx&mirZ z t J: 9 , 

[0 0 2 6] Jifc, Jf-vy s/v?(C^«$tbfc^>-^ v 5 ^ 

#*fM»ttl:::iE1*£e&-t-5 r i , LfcTOJ 

[0 0 2 7] ^biC, v-y T/VT-'-^te^^TtiiWT'tT 
5 wife i 5, *-r!ly5?*ste&k:«HbLTt5fc*r*» 



[0 0 2 8] y~stMnn?%<Dl/VT>\<7* 
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[04] ^2©H^!)©v-y TA^-^W**:*"*-*^ 
[05] 3? 2 © HJfc0iJ©f6iJ«f?IS ©M©fl 
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y0T*feSo 

[010] «W©ffl»t5iJfty yi^i:©M©«#l6 
©^Sr^i-^n yy0-efc5„ 
[^©tftW] 
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4 ; iS*^B. 2 1 ; K, 2 2; 4^^ts — V V y 
v\ 2 3; ^ffiS, 3 2 ; -> y T/Uy 1 — * Wm^. 3 
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